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Abstract. SIRTH, the Space Infrared Telescope Iacility, will complete
NASA's family of Great Observatories, and is planning for launch in _001
Two of the four scientific objectives being used to define SIRTI s rapa-
bilities concern galaxy evolution: the study of redshifted starlight from
quiescent galaxies. enabling measurement of the field galaxy hIII]lIl()hlL}"
function to z > 31 and the study of infrared luminous starburst galaxies,
which SIRTT ean obgerve 10 2 ~ 10 for the most luminous examples.

1. Space Infrared Astronomy and SIRTY

With the successful lauuch of the Infrared Space Observatory (1SO) on 17
November 1995, the elowing veil of Farth’s atmosphere has again been briefly
lifted. Like IRAS and COBE before iv, 1SO will view the cool and distant
universe seen at infrared wavelengths, unfettered by atmospheric absorption or
thermal radiation from the telescope itself, until it exhausis its supply of liquid
nelinm. The next such opportunity will be provided by SIRTT which will be the
first space infrared observatory to benefit fully from the revolution in infrared
detector technology which has occurred in recent years. The low-noise, large-
format detector arrays now available will permnit high angular resolution imaging
over a wide fleld, with sensitivity limited only by thermal emission from zodi-
acal and galactic dust, emission a million times fainter than that from Farth's
atmosphere. These arrays will also enable SIRTE to obrain long slit or echelle
spectroscopy over large wavelength ranges in a single exposure. The table below
summarizes SIRTI’s planned obsmva‘monal capabilities.

Xum) Array AMAX  Field of Pixel Sensitivity
Type View Size {1dy)
(aresec) (54 in 500 sec)
- infrared Array Camera: G. Fazio, SAC, P.I.
T35 T nSb T T 4T U5y - 12 15
45 InSh 4 5'x 1.2 2
6.3 Si:As(IBC) f 5'x5 1,2 20
8.0 SitAs(BC)  __ 4 5 x5 1,2 30
_Muitiband Imaging Photometer for_SIRTF: G.Rieke. U. Arizona, P.I
R ST Sb(’?f‘@"'— 4 05x5 2.4 70
30 Si:Sb(IBC) 4 4.5'x5 2.4 150
70 Ge:Ga 4 2.7 °*x 2775/ 530
5 x5 9.4
50-100 Ge:Ga 20 18.75"x 5 9.4 3500
160 _Ge:Ga (stressed) 4 0.5 x5 15 7500 (conf.ltd.).
_ 777 Jnirared-Spectrograph: J. Houck, Cornell, .1
37515 SEAS(BC) TG g gy g - 1.8 5501LJy
10-20 Si:As(1BC) 600 4.8"x 12.1” 2.4 3 x10-18 wim2
1.5-40 Si:Sb(IBC) 50 97" x 72" 4.8 1.5mv

20-40 SiSB(IBC) 60097 x 24,2 48 3x10-18ywm2




2. Redshifted Starlight

The integrated starlight from distant galaxies is redshifted into the observed
near infrared band. Most of vhe light is emitted by stars that have a peak emis-
sion at the 1.6pm wavelengtl of the minimum of the H™ opacity. The 1.6pm
feature is present over a factor of 100 tn age in Bruzual & Charlot galaxy mod-
els, a range including both actively and passively evolving stellar populations.
SIRTE is being designed 1o sample over the 1.6 bump to = > 3, enabling the
determination of photometric redshifts. Fssentially, one measures the flux of an
object at ever longer wavelengths until there is a drop in I, corresponding to
> 1.6pm in the rest frame. The photometric z’s will permit the measnrement of
such quantities as the fleld galaxy luminosity function vs. redshift to 2 > 3. an
epoch when the space density of QSO’s appears to be declining.

3. Infrared-L.uminous Galaxies

IRAS discovered that far-infrared selected galaxies with luminosities above -~
5 10M L, have a space density comparable 1o or greater than quasars in the
same luminosity range. Faint IRAS sources are far more numerons than brighter
sources - there are five times more high latitude 50pm sonrces in the Faint Source
Survey than in the Point Source Catalog. Searches based on these cataloes led
Lo the discovery of extremely distant "hyperluminous™ IRAS ealaxies, including,
PSC 102141 4724 at 2= 2.3, SIRTY is being designed to map large arcas {~ 100
square degrees) in the far infrared to flux levels one hundred times fainter than
the TRAS Faiut Source Survey. SIRTE will also have spectroscovic capabilities
to determine the redshifts of these sources, and to determine accurate line ratios
(e.g. Ne Il 15.6pm to Ne IV 14.3um). These ratios will permit SIRTT to dis
tinguish between different. mechanisms for the fundamental enerey source. and
the ratios are nearly independent of extinction.
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